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USSR /Chemistry - Manganese Oxides Uul/Ang 49 


“Gamma-Modification of Manganese Dioxide,” I. S. 
Morozov, V. G. Kuznetsov, Inst of Gen and Inorg 
Chem imeni N2 S. Kurnakov, Acad Sci USSR, 11 pp 


| "Iz Ak Nauk SSSR, Otdel Khim Nauk" No 4 


| chlorine gas produced the subject modification 
which was then investigated by X-ray (photo- 
graphs included) and.thermal analysis, and also 
as to ite specific weight. Results showed it to 
be a polymorphic modification of beta-Mn0,, and 
that conversion of gamma-Mn0, into beta-Mn05 


(Conta) 


proceeded irreversibly at 325°, accompanied by 

-@ decrease in specific volume and a low-heat 
Asberation. Adsorption of cations by gamma- 

MnO, and vbeta-Mn0, powders from electrolyte 
solutions is the same for equal dispersion of 
particles. Modification can be used as a depolar- 
dzer in galvanic cells. Submitted 17 Jul 48. 
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of the chlorination reaction of niobium pentoxide zirconium 


dioxide", Khimiya Redkikh Elementov, No. 2, P 102, 1955. 


The above reacti 
Vapour pressure and t 
equilibrium constant 
free energy changes 4 
wag investigated in th 
stant of the reaction 
changes at temp. 1000 


so: D-413171 


on for Nb O was investigated in the temp. region 700-1100°C 
he stability nobiun chlorooxide were determined. The 

of the reaction: i205 fNBOCL 3 6C12 + 302 and standard 
t temp. » 900, 1000 and 1109 . Chlorination of Zr02 

e temperature region 1000-1200°C. The equilibrium con- 
asia - ZrCl, +0 as well as standard free energy 

Pee and 1200°C were determined. 
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USSR/Physical Chenistry - Thermodynamics, Thermochemistry. 
Equilitriun. Physicochemical Analysis- Phase Transitions 


Abs Jour «: Keferat Zhur - Khimiya, No 2, 1957, 374k 


Author : Morozov I.5., Korshuiov B.G. 
Title - “™hermal ard fensimetric Stury of System BbCL, - 2rCly - 
Nacl. é 


Orig Pub; Zh. neorgan. khimil, 1956, 1, No 1, 145-157 


Abstract : By the method of thermal analysis a study was made of 
the interaction of NbCl< (I), NaCl (11) an? ZrCl, (III) 
on their conjoint crystallization fron nelts. Fusion 
diagrams have been plotted for the binary systems: I-IT, 
If-LUy and T-ITI, In the system I-I1 has been found the 
inconyrvently elting compound NoCl .NbCls (IV) with tem- 
peratures of peritectic and polymorphous transformations 
of 430° and 256°, respectively. IT and IIT form a con- 
gruently melting (MP. 695”) compound aiiac) ZrCli (v) 
which exists in three modificaticns:(* 34h % 30g 

= 
Card 1/2 . 89 - 
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USSR/Thermodynamics - Thermochemistry. Equilibria. 
Physical-Chemical Analysis. Phase Transitions. 


Abs Jour: Referat Zhur - Khimiya, No 6, 1957, 18509 
Author : -DT.S. Morozove 


Title : Chemical Interaction of Niobium Hydroxide with Hydroxides 
of Rare-Earth Metals, Titanium and Iron. 


Orig Pub : Zh. neorgan. khimii, 1956, 1, No 4, 791-798 


Abstract : The investigation of the character of the interaction 
between the simultaneously precipitated hydroxides of 
Nb and rare-earth metals, or Ti, or Fe + was carried 
out by the thermal and roentgenphase analyses, as well 
as by chemical methods - by chlorinating the oxydes at 
650° with TiCl), (I) and their soiution in hydrochloric 
acid at heating. The thermographs of simultaneously 
precipitated hydroxides Nbg0; (II) and Ndg0, teken in 
the relation 3:1 and 1:1 shat an exothermic effect (EE) 
at 740° corresponding to the formation of a new phase, 
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/ 
ey eee potetey - Thermodynemi ts, Thermochemistry, B-8 
Equilibria, Physical-Chemical Analysis, Phase Transitions. 


Abs Jour : Referat Zhur - Khimiya, No 1, 1958, 405 
Author : I.8. Morozov, B.G. Korshunov, A.T. Simonich. 
Inst : Academy of Sciences of Ukrainian 86R, Chemical Institute. 


Title : Thermal and Tensimetric Study of Systems TaCle - A1C13 - 
NaCl and NbC1,, - AlC13 - NaCl. 


Orig Pub: Zh. neorgan. khimii, 1956, 1, No 7, 1646-1657 


Abstract ; The binary systems bite! (I) - NaCl (II), I - AlCl, (III) 
e 


and NbCls (IV) - IIL wefe preliminarily studied thermally; 
the systems II - Iv (RZhKhim, 1957, 3744) and II - III 
(I.I. Shvartsman, Zap. In-ta khimii AN UkrSSR, 1946, 7, 
vyp. 1) were studied earlier. The formation of an inco- 
gruently melting compound NaTaCl¢ (V) was revealed in the 
system I - II, its temperature of peritectic transforma- 
tion 
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USSR/Physical Chemistry - Thernodynamics, Thermochemistry, B-8 
Equilibria, Physical -Chemical Analysis, Phase Transitions. 


Abs Jour : Ref Zhur - Khimiya, Nol, 1958, 405 


is 470° and its temperature of polymorphous transforma- 
tion is 2320. The liquidus fields of the systems I - II - 
III and IE - III - IV were plotted; the fields of prima- 
ry crystallization of the compounds were determined. The 
tensimetric study of these systems by the flow method 
showed that the thermic stability of the chemical compounds 
V, NaNbCl¢ (VI) and NeAlCl¢ was not the same. The changes 
of free energy at the reactions of thermal dissociation of 
V and VI at 200 to 400° were determined using the obtained 
data. The formation of solid solutions I-II and III-IV 
was established tensimetrically. 
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"Tnteraction of the Oxides of Heodymium and Lanthanum With ~ 


Gaseous Chlorine,” by I. S. Morozov and 


churnal Neorganicheskoy Khimii, Vol 1, No ll, Nov 


2606-2610 


R. G, Korshunov, 


56, PP 


The chlorinetion of the oxides of neodymium and lanthanum at the tem- 


peratures of 200°, 250°, and 300° was investigated. 


The equilibrium con- 


stants and changes of free energy in the reactions 


2 La03 t 
were determined at these temperatures. 


chlorination processes and the prop 
metallurgy at present, pecause chlo 


tile, so that metals can be separa 
ity. (U) 
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purpose of the work, it is pointed out that consi 
erties of metal chlorides is evinss: is 


rides can be prepared easily from metal 


oxides and other compounds, have low melting poi 
ted by taking advantage of this volatil- 


2 Nd,03 ¢ 6 Giga 4 Ndcl3 + 3 02 
6Clp 4 Lacl3+ 3 % 
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Reaction of niobium and tantalum ponvactione) ae oe 
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(Titanium chlorides) 
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Thermal and tensinetric anaylysis of the aekon s Gens 
CaCl. Zhur. neorg. khin. 2 no.8:1907-1914 Ag '57. 
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MOROZOV, I.S.; TOPTYGIN, D.Ya. 


eames teres? 


on 
Solubility of feeric chloride and its alleys with niobium 
chloride, aluminum chloride, and sodium chloride in titaniun 


tetrachloride. Zhur.neorg.khim. 2 no.9: 2129-2135 S '57. 
(MIRA 10:12) 


(Solubility) (Chlorides ) 
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AUTHCRS: Morozov, I.3., Toptygin, D. Ya. 


oo 

TITLE: On the Interaction Between Ammonium Chloricte and tre Chins! 
ot Tantalum, Niobium, Titanium, Aluging:, «nd Iron 
(0 vzaimodeystvii khloristogo anmoniya s khloridas. cantal. 
niobiya, titana, alyuminiya i zheleza) 


FERIODICAL: (aaa neorganicheskoy khimii, 1958, Vol 3. i! Ty ota 
( USSR 


ABSTRACT: The systems TaCio-NH Cl and NbC1, -NH, C1 were investigatec *y 
thermal analysis. The results of these investigations she wed 7 
in the system TaC1.-NH, Cl the compound 'H,TaCly exists with = 
congruent melting point at 304° C. nH,Tact, is of light yel°.° 
color. In the system NvCl. -NH, C1 the compound NH NvCl¢ forms rt 
an incongruent melting point at 205° C. This compound is of o o8 
color. The system TiCl, -NH), assumes a bright yellow color ws" 
heated, and this is probably accompanied by the fo cuation uf os 
monium hexachlorotitanate. Tensimetric analyses were worried ¢ 
of the compounds NH, A1C1, » NH, TaCl¢ ard NH, NbC1g. The reauii. .! 
tained showed that each of the four doable chloride compounds 
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Cn the Interaction ®-tween Ammonium Chloride and the 
Chlorides of Tantalum, Niobium, Titaniun, 


behaves differently when heated. NH,A1C1), sublimatées witnou: 3 
composition, but the compounds NH, TaCl¢ and NH NUC 16 Are J8COur 
posed into their components when heated. There is no fae Shion 
between titanium tetrachloride and the compounds NH,A‘C 

NH,TaCl¢ and NH,FeC1,. Heating of the above mentioned ont Sides 
was found to be accompanied by the formation of layers <? cila:: 
un tetrachloride in a wide interval of concentration =H,NiC'c 
decomposes completely when heated with titanium tetrachlor. wept. 
a temperature of 250° C. It follows herefrom that a purcifs at om 
of titanium tetrachloride from chlorides of tantal.m. 4) .u1i:ué 


and iron dissolved in it is possible with the aid of amsmenism 
chloride. This method can, however, not be employed with s.c2F%: 
in the presence of NbdC1,. There are 3 figures, 5 tables. 4n4 
references, 5 of which are Soviet. 

SUBMITTED: May 31, 1957 


tmmoniam chlorides--Chemical reactions 
—--Chemiztal reactions 
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AUTHORS: 


TITLE: 
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ABSTRACT: 
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Sun Yin-chu, Morozov, I. 5S. SOV, 78-7-8-70,'48 
5 ree 

The Interaction Between the Chlorides of Rare Earth Metals 

and the Chlcrides of Alkali and Alkaline Earth Metals 

(Vzaimodeystviye khloridov redkozemel'nykh metallov s khioridami 

shchelochnykh i shche lochnozemel 'nykh metallov) 


Zhurnal neorganicheskoy khimii, 1958, Vol. 3, Nr &, ppe 1914- 
1924 (USSR) 


The interaction between the chlorides of rare earth meta‘s aod 
the chlorides of alkali and alkaline earth metals with their 
simultaneous crystallization from melts is of great scientific 
and practical interest. The interaction of the chlorides of 
lanthanum, cerium and neodymium, and the chlorides of potassium, 
cesium and magnesium in melts were investigated. The fusion 
diagrams of the following binary systems were constructed: 
LaCl,-KCl, CeC1,-KCl, NdC1,-KC1, LaCl,~CsCl, CeCi,-CsCl, NdCl,- 


CsCl. 
The following types of compounds were found in the melts: 


MzRC1 and KpRC1., in which R = rare earth element, and M= K, 


Rb, Cs. The stability of the compounds M,RCi ¢ ig increasing 
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The Interaction Between the Chlorides of Rare Earth Wetals and the Chicrides 


of Alkali and Alkaline Earth Metais 


from potassium to cesium 
In the fusion diagram of 


and from lanthanum to neodymium. 
the system CeCl, MgCl, tnere 1s a 


simple eutectic. The experiments showed that the chlorides of 


the rare earths form fusion diagrams with simple eutectics wit! 


h 


the chlorides of the aikaiine earth elements, The phase diagram 


of the ternary system CeCl, 


-MgC1,-KC1 wag constructed and the 


limits of the primary crystallization of CeC1,-WgCl,-KCl, 
a 


K,CeCl., 5 


K CeCl,, KCl o MgCl. and 2 KCl . ugCl, were determined. 


There are 12 figures, 9 tables, and 8 references, 


are Sovieta 


ASSOCIATION: 


Moskovskiy institut tonkoy 


khimicheskoy tekhnclogii ime Mo Vo 


Lomonosova (Moscow Institute of Fine Chemical Technology imeni 


Me. VY. Lomonosov) 


SUBMITTED: 
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November 22, 1957 
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AUTHORS: _Morozov, i. 3S., Korshunov, 8. @. 20-119-3- 36/65 

TITLE: On the Problem of the Thermodynamics of the Chlorination of 
the Rare-Earth ‘Metal Oxides by Gaseous Chlorine (Kk voprosam 
termodinamiki khlorirovaniya okislov redkozemel'nykh metallov 
gazoobraznym khlorom) 


PERIODICAL: Doklady Akademii Nauk 3355n, 1958, Vol. 119, Nr 3, pre 923-525 
(USSR) 


ABSTRACT: This work is a continuation of the investigations by the 
authors on the thermodynamics and on the chemistry cf the in- 
teraction of the rare-earth metal oxides with gaseous chlor- 

: ine (reference 1,2). fhe equilibrium of the reactions of the 
' type 4MeC1,(sulid) + 305 (gaseous)? 2 Me50 (solid) + 6 Clo 
\- (gaseous) fas investigated, whereby Me aecoten Sc, La, Nd, 
or Sm. The investigations were made on the conditions of the 
two-sided equilibrium, i.e. from the side chloride-oxygen 
and from the side oxide- chlorine. The preparations for the 
production of the metallic chlorides were placed to disposal 
by I. N. Zaozerskiy . The equilibrium of the gases was de- 
5 termined by the statistical method, The analysis took piace in 
Card 1/5 a thermostat glass buret. In the investi-ation of the equi- 


se 
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Or the EFrcoblem of the Thermodynamics of the Cnlvurination of 20-119- 3-35/'55 
the Rare-Earth Metal Oxides by Gaseous Chlorine 


Card 2/3 


librium from the side cxide-chlorine a method, descrioed ty 
V¥. Ll. Smirnov and A. I. Tikhonov (Ref 4) was applied. The 
equilibrium 1n the system chloride-oxygen wag, according to 
the experimental tenperature, reached after 3-5 hours. The 
chlorination of the cxides and the oxidation of the metaliic 
chlorides takes place without production of intermediates, 
Thus in the analysis cf the uxides Sc, La, Nd, and Sm chicr- 
inate at 4c0°C of chlerides are cbpserved in the products, which 
form on that occasion of the composition ScCl,, LaCl:, Nd Cis 
and SmCl,. The formulae, used for the compatation of the 
Saute tun constants of the reactions 4 MeCl (solid) + 

+ 305 (gaseous )en2 Meo0z (solid) + 6 Clo(gaseois), are written 
down. The here computed changes of the free energy of the re- 
action are composed in a table. The mean values of the heat 
values wf the reactions in the mentioned temperature ranges 
are +24580; +252303; +25700; +25520 calories. A diagram iliu- 
strates the cumjosyition of the gaseous phase, which corregonds 
to the equilibrium, andpnother diagram illustrates the de- 
pendence of the loewarithm lg K, of the constant Ky, of the 
action equilisrium on the reciprecal 1/T of the temperature 
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On the Frotlem of the Thermodynamics uf the Chlorination cf 20-119-3- 35/65 


the Rare-Earth Metal Oxides by Gaseous C:.i. urine 


The values of lg K, = £(1/T) sufficiently exact.y are on 
straight lines. According to the results, which were cbtained 
here, the similar physical and chemical properties condition 
the resemblances of the thermodynamic properties. 
There are 2 figures, 1 table, and 4 references, which 

5 are Soviet. 


ASSOCIATION: Institut cbshchey i neorganicheskoy «chimii im. N. S. Kurnakova 
(Institute afGemeral and Inorganic Chehistry imend N.S. Kurnskov) 


PRESENTED: November 16, 1357, by I. I. Chernyayev, Member, Academy of 
Sciences, USSR 
SUBMITTED: November 11, 1957 
AVAILAZLE: Lisrary of Congress 
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The investigation of the suvject mentioned in tne 

interest with regard to the preparation of easisy fa 
containing niobium as well as to the purification ve NoC 1. 
FeCl The system meneaeaee tn the title is part of the 3a: 


pany system NbC1,-FeC1,-Al Ci,-Nacl. A thorough isvestisa ation 
tne latter will sake it possioie to prodace meits 
crystallization tes perature Lower than that of the ade 

nary systems ‘Ref 2) In the tre panels 

niobium by chi-rine 

for easily fasitic 

the system mentioned Ln 

earlier (Refs }5- -5). In oraer 
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AUTHORS: Sung-Yin-Chu Morozov, 22 Ss 
TITLE: The Vapor pressure of Hafnium Tetrachloride (Uprugost' pars 


chetyrekhkhloristogo gafniya) 


PERICDICAL: Zhurnal neorganicheskoy khimii, *959 Vol 4, Nri«o 
p 492 (USSR) 


ABSTRACT: Anhydrous hafnium tetrachloride was produced ty shicrinat: nd 
metallic hafnium by chlorine @88- The melting point of the 
product is at 432%. The steam tension Was determined ty "he 

flowing method in chlorine gas atmosphere. The dependen¢ af 
the steam tension of hafnium and zirconium tetrachior:dé <°% 
the temperature Was snvestigated. The resuits are snown 
table 1. The steam tension of nafnium tetras mioride prec eee 
in the temperature range of 20C- 542° mene sa the Fr. 
lowing equation: 


4 5390 
2 Log Be ~ PE + 12,00 
The steam tens1ons of nafnium and zirconium tetracrioride 
were drawn in a semi- logarithmic coordinate syster- The 
a / ic ms 
Card 1/2 sublimation temperature calculated is 344°; th: evar’? - 
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heat in the temperature range ment foned atove :8 2406 ka. @. -» 


There are 2 figures, i table; and 1 reference. 
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AUTHORS: Morozov, I. S., Sun Yinechu, SOT /7B-4-3-29 874 
TITLE: Investigation of the Phase Diagran of the Systeva Uri. ,-Re.. 
rs ” -0301 {Tarcston ye 
2rCl ,-CsCl, H£CL ,-Nacl, HECL -K on HfCl 2 ve 7 
ore ren} aGerth, SE ae ca 
diagramn sostoyaniya sisten “rel ,-KCl, tcl, STR, Pict, 
HFCL ,-KCl, H£C1 ,-CsC1) 
imi as Sage Res aan HANS 
PERIODICAL: Zhurnal neorgrnicheskoy khinii, 1959, Vol A, "Ur 7, p! 
(USSR) 

ABSTRACT: By thermal aha the interaction of tie chloria jes ee ee 
“irconium and hefniua with the chisrides of sofin. ea 
and cesium was preening In the systen 2rCly -KOL two ; 
eutectics occur at 24.2 a0le % ZrCl with a nel* ie ans oe 
and at 57.8 mole + ZrCl, with the nelting point 2200 Tn a. 
melts with a zirconium content un ta 57, acl  & ee 
effect occurs whicn is probabiy anaused bv ae pce aac nate 
of K,2rCl,. In the systea Zr7l, -CsTl a stable the aita, T9%- . 
pound Cs, arCl, foras with the sae point at 305 The sutec- ; 
Ysrpide Beater Ne pnd 

Card 1/4 tic formed by Cs.ZrCl, and cesius cisride reits 1 
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ZrCl ,-KCl, ZrCl,-7scl, HEC] nat: poegre 778 
fon " ALES wand by ta .7 172 
contains 15.2 mole “% “rfl, The enterttic forrest 5; + r 
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Hines te AERO ABA ess 
and zirconium chloride contsing 3 -e ole % Zrei, “a 


re TAR sho hams nal moana 
at 286°. In the systen HCl ,-‘aCl the cheazeal 7 329 4 


j eek mas ek nk AGRO Te eee 
NajHfCl . ia forsed with the aelting nore Ae 7. : 


: akc Qe the sagen 
polynorphic transforsitions take phic int ap 


‘ putectins vesur an the eltias 21a 
aRA°, AAO’, and 194°. Twr eutectics sesir on th : 


gram: at the melting soint 510° with 26.4% sole % Htc. and at 
the nelting point A with 5G. 1 mole 4 rel. The phese din 
gran of tne s-sten waCl-H£ECL , in the runc-e of 73-10C «:8 > 
H£Cl, was not found. In the systen M£C1 ,-KCL the ceemisv. 
eeeounl K,HECL. is forned rith i nelting point 22 Cr hee 


a me igre: Esa peat 
. . . P am = a sean . at AC 4 a ad amy 
shase dingran stows the following ewtectiess ® S 


cis 4 Ste ola Se 
K HFCL. and potasgicc chloride with 22.4 moles UFot yo atoete 
AHfCl- ar Et933i 4 . : 
- es F se 4 raf ant econ + 
of ana UPS’ with TD 4 Pon S 
Card 2/4 forned by K,HfCl- and UCL, with -- ase » H : 
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; a) siticn 
therial effect is probably caused by tne clare ieeane 
K Wf C1 In tie system YfCl -C3T1 Cs HfCl, forns with 

Dae : 4 2 


melting point at 820°. Two autectics are formed at 
: Zz it . 
: tf ooweany and 
Cs, HfCl, ani cesiun chloride with 18.4 anole e014 % 
2. ) 


q yi 4 44H , Mased upon 
302° by Ca,HfCl, and ‘ifCl, with 55.1 mole 


lts the nhrse 1istsraus tae systoais were plotted 
these resul he phrs Las a sree 
ang are siven by figures ue » and 5. In all 3} 
: p ee ae 
nL : Man: ‘ BS ~iGy,y hy 
compounds of the type: » a} ; aa ed 
mpound has n polyncrpnic transsoreasss 
are forned. Conpoind o1,2rCl1¢ 3 ; 


Ws is \ 
33 tet sft) 


at 4n4, 440, and 
at 377 and 341° and coapound na," “ , 4 : 
5 + 

z st 32C° hove the 


fe) 
The co;nounds Cs,orcl, et 305 


sints. There are 


highest melting p 
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5(4) SOV/75-4-6-41/44 
AUTHORS: Morozov, I. S., Ionov, ¥. I., Korshunov, B. G. 


ee 


TITLE: Thermal Analysis of the System NdC1,-KgCl.,-KC1 (Termicheskiy 


analiz sisteay NdC1, -ligC1,-KC1) 


PERIODICAL: Zhurnal neorganichesxoy khimii, 1959, Vol 4, Nr 6, 
pp 1457 - 1458 (USSR) 


o7KCl was investigated by the method of 


the thermal analysis; the phase diagram was constructed and 
is shown in figure 1. 7 internal sections were investigated 
in the three-component system. It was found that 7 regions 
of primary crystallization are formed on the surface of the 
liquidus corresponding to the compcunds KCl, NdCl,, MgCl., 
K,NdCl¢, KjNdCly, KCl .ugCl., and 2KC1.MgCl.. The four-phase 
equilibrium in the system NdC1,-MgC1,-KC1 is given ina table. 


ABSTRACT: The system NdC1, -igCl 


The existence of the compound 2KC1. MgCl, was confirmed in 


the system MgCl,-KCl. There are 1 figure, 1 table, and 6 refer- 


Card 1/2 ences, 4 of which are Soviet. 
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3(2) SOV; 76-4-11-26 Su 
AUTHORS: Morozov, I S , Sung Yin-chu 


TITLE: Temperature Stability of the Compounds of Zireonian- 47a 
Hafnium Chlcriae Aith the Chlorides of Alxaii Meta-s 


PERIOLICAL: Zhurnal neorganichesxsy xhimii, 1959, Vol 4, Nr ‘7’, 
pp 2551 - 2553 (USSR) 


ABSTRACT: At present, great efforts are being made to develop procedures 
for the preparation of metallic hafnium and zirconlam by 
electroiytic treatment of their halogen compounds in chlcride-~ 
and fluoriae melts {Ref 1). Compounds of the composition 
MeoZrCl¢ and MejHfCl¢ (Me- Na, K, Rb, Cs) result from the melt- 
ing of alkaii chlorides. In order to explain the possibiiity 
of using alxali hexachlorozirconates and the corresponding 
hafnium compounds as electrolytes, the authors investiga! «d tre 
temperature stability of these compounds. They measured:va:or 
pressure of ZrCl, and HfCl, over the melt of the nexachlor:ne 
compounds (Tabies 1,2), temperature dependence of the vapcr 
pressure of the tetrachlorides over the melts of the hexacnhioring 

Card 1/2 compound (Tables 3,4) as well as the variation of free enersy 
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05873 
Temperature Stability of the Compounds of Zirconiun- S0¥/78-4-11-26/50 
and Hafnium Chloride With the Chlorides of Alkali Metals 


and entropy and the heat effect of thermal dissociation of 
the alkali hexazirconates and hafniates (Table 5). The hexa- 
chlorine compounds become more stable with decreasing ionic 
radius of the alkali metal: Cs,ZrCl,) K,ZrCl,) Na,ZrCl 3 


Ce,HfC1,> B,AfCl, pNaHECl,. Herefrom it follows that the 

a hexachloroharniatés are somewhat more stable than the 
corresponding zirconium compounds. There are 5 tables and 
6 references, 2 of which are Soviet. 
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TRY? Literature data on *herium chloride sere otis ae on 
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20 0," 
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mixture in all experiments was about 70 g. The salt mixtures were mei. it 

seated ampoules cooled, crushed in argon atmosphere, and piared (304 “pe appara. 

tus, The amount of chlorine passed was determined frm the increase if: were of / 
the potash pults filled with 25% NaOH sziution, The rate of the chitrine currert 

was sufficient to saturate the volatile chlorides. The quantity and composition / 
of the sublimate were determined by chemical anaiys:i8 and the pressure in [re / 
apparatus by the sum of atmospheric and excess pressure obtained when “re gat Y 
passed through *he absorption flasks. formula 15 g@2Vvén %0 caizulate Une par7ta: 
vapor tension of the mixture componen+s , and vaiues of vapor tension cr thertam 
chicride over NapTnCle, K ThC17 and CsaTnCi, at various temperatures are giver. 

It was established that the thermal s~ability ef thorium chioride so omrb ined wile 
alkali metal chlorides changed regularly, increasing from sodtum chicride ~~ 

cesium enloride. The method of tnermai analysis was used to study fseitt.t’s at 

the systems ThCiy - CeCla and TnCiy - CeCls _ NaCl, whicr was shown on Fue Rae 
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Physical and Chemical Study on Interaction of Thertum Chiocride With Chicrides of 
Alkali-Metals and Cerium in Melts 


diagrams, There are 4 figures, 1 table and 20 references: 
3, French and 4 German, 


ASSOCTATICN; Mcskovskiy institut tonkoy khimicnreskiy tekanelogt: 
tute of Fine Chemical Technology). Kafedra knimti i céKhnolig:! 
redkikh 1 rasseyannykr ¢lementov (Departme-: cf “ne Tramistry ara 
Technology of Rare and Disperseda E.ements} 


Jucy 1, 1999 
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Fusibility diagram for the system praseodymium sameness wee 
magnesium chloride - potassim chloride. Izv. vys. uc ‘ie 7 a 
tavet. met. 3 no.3:109-111 '60. 7 


1, Moskovskiy institut tonkoy khimicheskoy een? fedra 
hint 4 tekhnologii redkikh 1 rasseyannykh elementov. : 
(Praseodymium chloride——Electrometallurgy 
(Melting points) - 
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FER 29D ICAL Izvestiya vysshtks, ocecnyk. 2avetecty Tave-naya meta. curgiya. 
1960 5°.Nc. 5, FE. 67- 
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ACCE /ACO 1 
Physical and Chemical Studies of the AlC13-FeC14-Nacl System i 


esults of the tenstometric analysis of three mixtures of the A1C1y-FeCl4-Nacl 


system 23 
No. No, of Temperature, °C Vapor tension, mm Hg 

mixtures 
NaAlCl, NaFeCly 
ie) 0,0 c,0 
- 530 02 22 | 
i 506 1,2 11,8 

650 551 21,4 iv 
670 6,7 25,9 i 
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ACCA “AUG 
Frysica. and Chemi:ai Studies Dk 2229 Asawa s Petia Nac. Syscem 
N> Ne ef Tempera’ uré ‘ | Vapor ‘anzi:n, mm Hg 
mix? .res | eee 
- | ALaCis Fe Cig 
| 32,0 11 
| 67.2 33 S. 
129,0 ug 
272 8 6.1 


There are 2 figures, 1 tabie and 22 referents: 12 Soviet, 6 Engiisn, 2 French 

Cees Mcskevskiy institu tink’y khimtineskry tekhnzil:gil PMescow s0std 
tute of Fine Chemica. Techncivgy), Kafedra khimit £ tekhnc logit 
redkikn 1 rasseyanrykh ei:emen oY (Department -f Chemistry ani 
Teohnciogy cf Rare and Disrerse: Blemen’ 2° 

SUBMITTED Octoter 27. 1959 
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rUPLe Physico chemical basis of purification processes for titac 


nium tetrach!oride 


SOURCE Akademiva nauk S3Sok- Institut metallurg.:. fitan 2 yeae 
splavy- Nu 4. Moscow, 1960. Metallurgiya titana, 102-114 


TEXT The study of systems formed by the chiorides of Mo, Ta, Al; Fe 
and Vowith TiC!) was carried out by three methcds Thermal analys.s, 
so'ub.t ty ard gener le testing. Owing to the tendency of the above 
chtorzrdes to hydrclyze and volatilize, the thermal analysis of tne mixtures 
was carr‘ed out in sealed containerse The chtoride mixtures (9-5 gi were 
meloed ip a turnace, and, i order to ensure even cooling, were each 

A thermes couple 
a difterential 


placed .9 a porcela:n container lined with asbestus wool. 
was used to plot cooling curves and in individual canes, 
therma! analysis of the mixtures was carried out. Ensurioe uniform 
cooling of the mixtures from 300 C to the temperature at which tne 
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2 a BG. ~€° ie WwW d fic € ere re the Lari tey y 
entart.é G a:f.e€ “ae dd Cc: as ifficult, and, ther fore, 
eter a r. 4 a‘et F : é ur Ss the ch Or ide s int he! 
. r 1M or this p pose , x 
= d ea ne separ N ; 4 
? winers wer cog ed bv a rxture of dr ya se and als ohe ! and heat ing 
ont a a eoo: m 
cts ve wer? re ord b eans ofa herm couple 3 {n estigde ? y 
z Ss yere = ed y meens t se a Vv ‘i b the 
salub lity method Wak cari zed out between 138 and 110 Cs The m xfuce of 
es Bp 2 a Ss 3B at a *es € Wit 
chior Ww is t container <« onsi sting -: * tub Vv tha 
.des aé la ed af a ft ; 
side bran rp. The “ontarnes with the chlor .desg was sealed, hea ed unti: 
t es ies WwW ¢ : moi 1 z ed ‘As thermostat ma.rn- 
he hio ide ere comp. tely ten and piat a 
a.neé er. m rature ar 20-40 hours A eI eqQua.- br .um had 
t a t a rt 1 a ture f ? ft ' 
3 m definite tempe 
ees shed rteelf between he sol.d phase formed and the solution, part 
: - ia tr 9S p xe solut: w e ted 7 he sidé rat: h, The 
i 3 ution as dec anle u sidaé b 
. aneparent SGs i) : 
latter was u off and the Compost tion of the ! qu a phase Was dete ve d 
a n. Vsis rp € és rer conia thing 
by y ae On distilling ici from the olutictr 
ny chemi pi aunadiverse § , 


tor eyuld be dete ted ee 
Lor i num chiar de couse . 
: 50d 24 ride, no alum 
ccess solid sud:um chio . Pee aia ae 
ae tatlate fhis property was taken advantage vt 66 the « \ 
the  etitlates s : Laas ot Tcl from AICI_- A 5-.0 gf prvbe 
for the separation of the main oes 4 
it 


! 


Ws 


i i-2 sy NaCl added. 3 
was transferred toa Wurte flask and i-2 & drv 
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Physico-chemical basis o+- y217/D302 


distilled and the residue dissolved in dilute HCl. from the solution 
obtained, aluminum was precipitated with NaF as cryolite or by ammonia 
as the hydroxides Weighing was carried out in the form of Al_0. which 


always contained some titanium dioxide. Ti was determined Lai aries 
ly by the reaction with H 22 Ta und Nb were separated similarly from 

4? however in this case ene traces of Ta and Nb chlorides were 
detected in the distillate. Final separation of Ta and Nb from Ti was 
carried out by means of phenyl arsenic acid. A visual method was used 
to study mixtures of Ticl, and Fe Cl. containing 0.5-2% FeCl. It was 


found that TiCl, can be purified pas AlCl. and FeCl. by means of alkali 


metal chlorides. The formation of the chemical compound NaFeCl | in the 
system FeC1.-NaCl was proved. Separation of Ta and Nb in the form of 
chlorides during dissolution of a mixture of the latter in Ticl, was 


found to be impossible. fhe degree of solubility of the aseedet of 
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Ta, Nb, Al and Fe in Picl, was found to vary considerably in the pre- 


sence of other chlorides. The study of systems containing nrobirum pen- 
tachloride by a visual method 1s difficult owing to the presence of traces 
of niobium perchlorate. The solubility of Nbocl, at low temperatures 18 


oO 
extremely tow. At 280-300 C transparent solutions of up to 2% NbOC1_ 
oy 


content were obtained. Ticl, does not react with the compounds NH ALCL 


and NH ,TaCl_« On heating the above chlorides with TiCl,, stratification 


occurs in a wide concentration interval [he compound NH NbC1 rs de- 
composed by TiCl There ure 16 figures, 7 tables and 12 references 


5 Soviet-bhoc and 7 non-seviet bloc. he references to the 4 most 

recent Enelish-language publications read as follows 3S-L. Maya WW. 
Henderson and H.A. Johansen. Ind. tng. Chem, 46 (12), 2495, 1954, 1 N, 
Rowe and E.R. Opie. J. of Met., 7, 11, 1955, 1183; Hee. Johnston, hi. s 
Weihgarther and WE. wiosche. ‘-n. Chem. SoCo, 64, 241, 1942; bP, Fireman. 
JuoM. soc., 26, 745, 104. 
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80V/78--5-1-15/45 
AUTHORS :. Morozov, I. So, Toptygin, D. fa. 
cack BE A ar AS Tite tees: : 
TITLE: Thermal Stability of Hexachlorotitanates of Monovalent Metals 


PERIODICAL: Gea neorganicheskoy khimii, 1960, Vol 5, Nr 1, pp 88 - 90 
USSR) 


ABSTRACT: The possibility of obtaining pure titanium by the electrolysis 
of titanium halide compounds in a melt of alkali chlorides or 
alkali fluorides induced the authors to investigate the thernal 
stability of the complex compounds] forming in this connection. vA 
They investigated the reaction between Ticl, and alkali chlo- 


rides, by directing TiCl ,-vapor-saturated chlorine over heated 


alkali chloride. CsCl wag completely transformed into Ca, Pic1(/ 


at 660 - 700°. In the case of RbCl the reaction product always 
still contains residues of unreacted RbCl. KCl does not form 
any complex salt at 600 - 700°, and 10% of K,TiCl, at most were 


obtained at 400 - 500°, NaCl did not react with TiCl,. The 
Card 1/2 vapor preasure of ich, was determined on specially prepared 


Sea e 
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pure compounds Me,TiCl, (Me = Ca, Rb, K, Tl) (Table 1, 
Figs 1,2). This investigation confirmed ag well that Cs,Ticl, 


exhibits the higkest thermal seebalitys This eogressss in the 
e ws iv v 
series Ca,Ticl > RbaTiclg >K,MC1Y > TL TiCl Z|, Table 2 supplies 


the calculated decompositicn temperatures of chlorotitanates 

of Cs, Rb, K, Tl. Despite the large differences in the decompo- 
sition temperatures the calculated decomposition reaction 
heats amount to about 53 keal/mol with all four chlorotita- 
nateg. Tabie 3 shows the change of free energy in the thermal 
dissociation of alkali chlorotitanates. There are 2 figures, 

3 tables, and 5 references. 


SUBMITTED: September 10, 1958 
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AUTHORS: Ionov, V. I., Morozov, I. 3.. Korshunsr QB. G. 
a a 
1 +4 

TITLE: Thermal Analysis of the Systems Ndc!, “Fell, z 


FeCl, ~ NaCl, FeCl, - KCl, FeCl,- CsCl! 
Cc ade 5 (, 
WaCl, ~ FeCl, - KCl 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol. 5. tio. 6 
pp. 1248 - 1253 


TEXT: The authors specify the following data obtained from scutes. op 
melting-point diagram of the system Ndel, ~ FeCl, with a eutectic at ae 


608°C and 59.8 mole % FeCl, (Fig. 1); melting-point diagram of the system 
FeCl, + NaCl with a eutecsti« at 370°C and 44 mole % FeCl, (Fig. 2); mei- 
ing-point diagram of the system FeCl, - KCl (Fig. 3). The compounds 


KFeC1, (a- and B-modification) and K,Fecl , are formed in the lattar. The 
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Thermal Analysis of the Systems NaCl, - FeCl ,, 3/078 60/005/06/c9/C3C 
FeCl, - NaCl, FeCl, ~ KCl, FeCl, - CsCl, and BO04/BO"4 


2 
Cc = ioe, 
del, FeCl, KCl 


eutectic KFeC],+K FeCl, melts at 340°C and corresponds to a content :f 
35.8 mole % FeCl. The eutectic KFeC1,+FeCl, melts at 380°C with a con 
tent of 52.2 mole % FeCl, In the system FeCl, - CsCl (Fig. 4), the «om 
pounds CePeCl, and Ce,Fetl, arise with the eutectics Ca,FeC] ,+CaCl 

(508°, 21.4 mole % FeC1,), CaFeCl ,+CaFeCl, (522°, 38.0 mole % FeCl ,} 

and CsFeC1,+FeCl, (498°C, 69.3 mole % FeC1,)- Hence, the thermal stahili~y 


of compounds of FeCl, with alkali chlorides increases from Ne to Cs. Eigh’ 


gections were examined in the system NdCl, ° FeCl, » KCl (Figes 5 "2 ). 


The melting-point diagrammatically shown in Fig. 12 was constructed <7 
the strength of these results. Numerous conversions were detected telc# 
+he liquidus surface. Data on the four ternary sutectiz points and one 
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/ 030 
Thermal Aralysis of the Systems NdCl, - FeCl. S/07e 60) Cael 3 
FeCl, Ne.C1. FeCl, - KCl, FeCl, - CaCl and y 


NaCl, - FeCl, - KCl 

3 2 
ternary peritectiz point are supplied. There are “2 figures 2:4 
4 references: 2 Soviet and 2 American. 
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a 
Solubility in the system TiCl, ~ HH,Cl - #0 (0° 4sothern). 


Zhur.eneorg.khim. 5 no.7:1637-1638 Jl '60. 
; (MIRA 13:7) 
(Titanium chloride) (Ammonium chloride) 
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AUTHORS: Morozov, I. S. “ptygina, G. M. 
TITLE: Chloro Titanates and Chloroxy Titanates of Alkali Metals and 
Ammonium 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1966, Vol. 5, No. 11, 
pp. 2518-2529 


TEXT: The authors studied the solubility in systems consisting of 

hexachloro titanates of cesium, rubidium, ammonium, and potassium with 
hydrogen chloride and water, since these are used in technological 

processes. The solubility of cesium- and rubidium hexachloro titanates 

was studied in the concentration range from 0 to 44.5% HCl at 0° j 
(Tables 1-2, results), and maximum solubility was established in J 


hydrochloric acid Cs,TiCl, - 0.44% TiO, and Rb, TiCl, - 0.96% Ti0,. At an 


HCl concentration of 28.6% for cesium and 30.0% for rubidium there forms 


a solid phase corresponding to compound Me, Ti0C1 "HAO (Table 3), whose 


4 


composition was confirmed by means of Schreinemakers' method. If there is 
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Chloro Titanates and Chloroxy Titanates sg /078/60/605/011/013/025 
of Alkali Metals and Ammoriua BO15/BOEG 


an excess of alkali metal chloride in the solution, the solubility of the 
complex salt drops, without there resulting another compound (Table 4). 
The solubility of ammonium hexachloro titanate (NH) ,TICl, was studied in 


the concentration range from 17 to 44.5% HCl at O°C (Table 5, results), 
and, in agreement with data by Seidel and Fischer (Ref. 10), 0.12% TiO, 


ce 


was found as the minimum solubility. The maximum solubility is 1.16% Ti0, 
(35.15% HCl). A compound of composition SNH ,C1+2Ti0C1,°4H0 (Table 6) was 


identified and its solubility was determined (Table 7). The minimum 
solubility of K,TiCl, in hydroctloric acid saturated with HCl] is 0.06% TiO, 


at O°C (Table 8). Unlike the abovementioned chloro titanates, potassium 
does not form any chloroxy titanate crystal hydrate. The separating solid 
eas phases were subjected to a thermal analysis, and heating curves were drawn 
for 20° to 1000°C in argon or air. For cesium hexachloro titanate two 
» endothermal effects were observed at 4 650°C melting point and a dissocia- 
tion at 685°C. Rb, TiCl, has only an endothermal effect at 658°C (the 


melting point) and simultaneous dissociation. Ammonium- and potassium 


ny 
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Chloro Pitanates and Chloroxy Titanates 5 /078/'60/G05/011/C13/925 
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hexachloro titanate contain 1 mole of crystal water, so that there appears 
the corresponding endoeffect. The chloroxy titanate compounds obtained 
were examined by crystal-optical analysis, and the refractive indices 
(Table 9) were determined. On the basis of these new compounds, several 
aspects of the state of tetravalent titanium in hydrochloric acid solutions 
are discussed. An equilibrium ig assumed in diluted hydrochloric acid 


solutions: [ri(on),]°*210°° + H,0, while a complex anion results with 


rising acid concentration: [ri (on), ] oP Ao OE == 1fTi(o#),c1,)- Yellow- 

F : a 2- = +e ir : 2- 
colored hexachloro titanate anion (7i (0H) 01, ] + 2Cl + 2H &|ricl,| / 
+ 2H.O forms in concentrated hydrochloric acid solutions. The complete 


2 & 
hydrolysis in poorly acid solutions runs as follows: [_ti(on) |" 


+ 2H,0 = Ti(0H), + 2H’, which.does not, however, exclude the formation 


of intermediate stages. There are 7 figures, 9 tables, and-15 references: 
5 Soviet and 8 German. 
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AUTHOR : Morozov, I.S, 

een Sra aT 
TITLE: Tne Chlorine Method in the Industry of Rare and Non-Ferrous Metals 
PERIODICAL: Zhurnal prikladnoy khimii, 1960, Vol. 33, No. 8, pp. 1685-1700 


TEXT: - The application of gaseous chlorine” in metallurgy is very promising. 
Its application in the metallurgy of rare metals and non-ferrous metals was in- 
vestigated by G.G. Urazov, I.S. Morozov, ‘Vv, I, Spitsyn, N,P, Sazhin, D.M, Chizhikov, 
et al, In the treatment of titano-niobates of rare-earth metals and “eLtan dum 4 
containing slags the ore concentrate is mixed with coke and treated with aaeeone va 
chlorine at a high temperature, In this case the chlorine consumption is 85% and ~ 
the degree of extraction 92-100%. In the chlorination of a pyrochlore concentrate 
with a Nbo0, content of 6.5% at a temperature of 600°C and a chlorine supply rate 
of 1,12 g/min the process lasts 30-40 min, The degree of extraction is 49%. In 

the reaction MeQo+2Clo <*MeClj+05-Q cal the equilibrium is shifted to the right 
side, if the initial metal oxide under the conditions of chicrination is less stable 
than the chloride. If it is more stable, the free oxygen must be bound by carbon 

or carbon monoxide, The chlorination of niobium pentoxide was carried out at 700, 
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The Chlorine Method in the Industry of Rare and Non-Ferrous Metals 


800, 900, 1,000 and 1,100°C and at a rate of the chlorine flow of up to 7C em?/min. 
At l, 100°C the chlorination of NboOc reached 0. 2490 g/l Clo, the chlorine consump- 
tion 6 .30%. In the chlorination ac zirconium dioxide, carried out at 1,000, 1, 100 
and 1,200°C, ZrOa is chlorinated at 1,200°C at the rate of 0.0248 e/1 Clo. The 
eduilibriui of reactions of the type Mecl (solid) + %o (gaseous) =* 2Me20 
(solid) + 6Clo (gaseous), where Me i2lge\ La, ANG or *&m, was investigated, The 
equilibrium was reached in the chloride-< ~oxygen “syatem m after 3-5 days depending 
on the temperature, The presence, of a reducing agent, e.g., carbon, reduces the 
chlorination temperature of Taz0¢| from 1,200 to 300°C, Bardin and Reznichenxo 
(Ref, 12) found that the ciiorinetian of T105 in the presence of carbon monoxide 
proceeds intensively at 1,000-1,050°C, The kinetics of the chlorination of briquets 
made of a metal oxide and carbon was studied, It was snown that at temperatures 

of up to 520°C the reaction rate increases with the temperature and does not depend 
on the chlorine flow rate, Above 600°C the chlorination of zircon1 nd titanium 
dioxides and niobium pentoxide proceeds in the diffusion regton and increases wits 
the chlorine flow rate, The separation of niobium and tantalum from a.uminum, 

iron and zirconium is obtained by hydrolysis of their chlorides in a weakly acidic 
medium, heating the soiution to 90-95°C, In the system Betis -Alet ‘Nagi the 
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Me Cntorine Method in the Industry of Rare and Nen-Ferrous Metals 


chemical compounds NaFeCly i(m.p. 158°C) and NaAlCl, (m.p, 152°C) are formed, The 
compounds can be distilled without decompositton. NaCl forms with tne chlorides 
of niobium and tantalum Ge following compounds. NaNbCig, (m.p. 430°C, decompositiun 
point 287°C) and NaTaClg (m.p. 470°C, decomposition point 370°C), KC! forms with 
NbCls, the composed KNbC1¢, (m.p. 365°C, decomposition point 962°C), Tanta.um pents- 
chloride forms with KCl the compound pier to (decomposition point 504°C). It t: 
evident that the different thermal stability can be used for separating these 
substances, A short review on works concerning the chlorination of concentrates / 
and oxides of rate metals published in 1058-1959 its cited, Chlorination ts also 
usec in the production of super-pure tin, Vichromium, manganese, etc, The chicrination 
of Mn(OH)2, MnO, Mnz0, and Mn 203r\in a iiquid medium was studied, 9 -MnOp and Mno.s 
were obtained as chlorination products, Gold-containing copper-zinc cre was 
calzinated at 560°C before cnlorination to eliminate sulfur and to transform tron 
+o a less active state, Tne extractton of copper and zinz reached s8-150€, gol 
95% and silver yO%?, Selentum, teliurtum and some seienides and veilurides can ne 
2ompletely dissolved by chlorination at a temperature of 25°C. Petrova studies 
the chlorination of SnSo and concentraves containing SnSo (Ref, #8) showing tha 
stanu’: chloride and sulfur menoshloride are formed. The chlorination of jead 
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zinc concentrates in a medium of sulfur monochioride {Ref. 45) wa 
convert them jnto a form facilitating their separation, The reacti 
at 120-138°C, A reactcr is used, the lower part of which is £3 d with sulfur 
monochiztride, The sulfide concentrate heated to 120°C ‘s fed he upper par: 
A method was developed for extracting tin from concentrates contain! ngl iog -f { 
tin (Refs, 46, 47). The synthesis of tin chloride directly from tin metal ant ra 
gascous chicrine was also developed (Ref. 44). In nickel metaliurgy chiorinar: a7 
is used for separating cobalt and nicke! (Refs, 30, 51) and for extracting nickei | 
from pure nickel ores, The app:iication of cnromium chlorides to obtain chromium L7 | 
metal of high purity was described by Ageyev, Tavadze and Kartvelishvii! (Ref, 57) ,' ' 
There are 2 tahles and 57 references. 45 Soviet, 6 Engiish, 3 American, 1 Prench, \ 
1 Swiss and | Japanese, 
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AUTHORS: Morozov, I. S., Simonich, A. T. 


TITLE: Thermal and tensimetric investigation of the systems 
TaCl, - FeCl, - NaCl and ZrCl, - FeCl, - NaCl 


PERIODICAL: Zhurnal neorganicheskoy khimii, v- 6, no. 4, 1961, 937-943 


TEXT; Three cuts and a number of additional points of the ternary system 


TaCl, - FeCl, - NaCl were investigated (Fig. 1). The following points of 
four-phase equilibria were determined: E, with about 2 mole% of TaCle, J 


48 mole% of NaCl, and 50 mole% of FeCl, at 145°C; E, with 2 mole% of 
TaCl., 47 mole% of NaCl, and 51 mole% of FeCl, at 144°C, and the peritectic 
point P with 3 mole% of TaCl,, 49 mole% of NaCl, and 48 mole% of FeCl, at 
147°C (Fig. 2). The system TaCl, - NaFeC1, constitutes a quasi-binary cut. 


The vapor pressure Was determined for three mixtures at temperatures 
between 150 and 500°C. For a mixture of 24.4 mole% of TaCl,s 18.5 mole% 
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| Thermal and tensimetric investigation... B107/B218 
of FeCl,, and 57.1 mole%& of NaCl, the vapor pressure of TaCl, may be 
expressed by the equation log p ="— 4180 + 7.5. A vapor pressure of FeCl, 
is practically absent. It follows from the tensimetric investigstions 
that pure Tantalpentachlorid free from iron or aluminum chloride can be 
obtained by distillation in the presence of sodium chloride. The boundary 
system FeCl, - arCly and six cuts of the system 2rCl, - FeC1, - NaCl were 


studied. At 300°C, this system forms a eutectic with 20 at% of ZrCly and 
80 wt% of FeCl,. 
equilibria were determined (Fig. 3): E, with 28 wt% of NaCl, 68 wt% of 
FeCl,, and 4 wt% of ZrCl , at 135°C; E, with 8 wt% of 2rCly, 68 wt% of 


FeCl,, and 24 wt% of NaCl at 147°C; E with 9 wt% of ZrClj, 710.5 wt% of 


In the ternary system, the following points of four-phase 


FeCl,, and 20.5 wt% of NaCl at 145°C. Tensimetric measurements of three 


samples (300-690°C) showed that it is not possible to distill zirconium 
chloride free from ferric chloride by adding NaCl. 8. G. Korshunov is 
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mentioned. There are 3 figures, 4 tables, and 8 references: 6 Soviet- 
bloc. The two references to English-language publications read as follows: 
GO. M. Cook. Ir. J. Amer. Chem. Soc., 81, no. 3, 535 (1959); H. F. Johnston, 
H. C. Weingartner, W. E. Winsche, J. Amer. Chem. Soc., 64, 241 (1942). 


SUBMITT2£D: July 20, 1960 


Fig. 1: Inner cuts of the system TaCl, - FeCl, - NaCl. Legend: x) wth; 
“w) liquid. 
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Fig. 2: Phase diagram of the wf 


syste> TaCl, - FeCl, - NaCl. 


Legend: x) mole%; %) liquid. 
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Fig. 3: Phase diagram 
of the system 


ZrCl, aa FeCl, - NaCl. 


Legend: x) wt; 
 ) liquid. 


Keoe- Na ZrChy” / 
Hof Na p2rCle’ ; K 
H eyrNagir lls’ Card 5/5 


Si | ik Sesean bead 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135220006-1" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135220006-1 


PP Mb han Kon st Y RS eet so Seah ees 


Ba? Wishart ELS Ae PENAL 


STRSTR Ca Se WU OTR SEU RE ch 


TOPTYGINA, G-M.; MOROZOV, 1.5. 
Peiakiasieene eco 


f tetravalent titanium chlorohydroxo 


: - Je ‘61. 
6 no.6:1479-1480 Je oie 


Roentgenographic examination o 
compounds. Zhur.neorg.khim. 


(Titanium compounds ) 


Pe enna 
TOPTYGINA, G.M.; MOROZOV, 1,3. 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135220006-1" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86- deli ated ab 1 


aoe oun a poses ss meses? EEA RSESES BEES 


$/078/61/006/011 007/013 
B101/B147 


AUTHORS: Morozov, tT. S., Toptygina, G. M., Lipatova, N. P. 


TITLE: Investigation of compounds formed by titanium tricnloride with 
chlorides of alkali metals and ammonium chloride 


PERIODICAL: Zhurnal neorganicheskoy khimii, v. 6, no, 11, 196%, 2528-25345 


TEXT: A special problem of producing titanium metal from chloride melts 
by electrolysis is studied. Conditions under which compounds of Tiel, 


with MeCl (Me =Cs, Rb, K, Na, NH,) 


compounds, and their solubility in HCl are examined. These compounds 
which formed in aqueous solution were compared with those forming in salt 


melita. In the systems Tiel, - MeCl - H,0 saturated with MCI, and MeCl at 


0°C, no interaction could be determined visually. When saturating the 
solutions with HCl gas, light-green precipitations deposited which were 
analytically identified as pentachloro-aquotitanates (Cs,TiCl,H,0 

Ps 
Rb, TiC v1 HO. (NH,),TiCL 
ee 1/3 


form, the composition of these 


H,0, K oTiCl,HA0). They have a high hygroscopicity 
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end are attacked by 0,. The potassium comoound immediately decomposes in 
the air while the sodium compouni does not form Biretringence is 


characteristic of the Cs-, Rt-, and NH, compounds 


4 


-673 20 002 


1.682 70.001 
1.694 29.00? 


Solubility of pentacnloro-aquotitanates (% of Ticl,) for .744 % 4Ci 1s 
9 


N 2 
vos} 


for tne Cs compound, 0.276 for tne Rb compound, 0.07 for the ammoniur 
compound, and 1.59 for the K comoound. With iecreasing iC! concentration. 
sciubility of pentachloro-aquotitanates increases with simultaneous 
decomposition In the solid phase, alkali chiorides ani (for the 7s 


compound ) TicCl, 640 ceeur besijes the complex compound In dilute 


1 


only the mixtures of alkai.- and titanium chlorides precipitate, 
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grashic and X-ray analyses proved that HJO of ventachioro-aquotituanates 
a 


:S anmside the coordination schere of the complex. On heatines, water ie 
ger rg bas Temperatures: ‘70°C for the Cg compound; 21292 var the Rod 
comoound; t1459° for the NE compound, an? 1!2°C ver tne EK Cyempound Tr. 


nydrochisric solution, titanium nus the coord:nation numcer f The 
comeounds found in anhydrous systems by other researeners 39 not torm 
under the conditions described. A paver by M. V. Kamenetskiy : Tavetnyve 


metaily, 2, 39 (1958!) 1s mentioned. There are 4 figures, 0 tables, and 
‘4 references: 10 Soviet ana 4 non-Soviet The reference to tne Engi:sn- 
languare publication reads us foilows: F. V. Scnossverver. Ind. Eng 
Cnem-, 51 (5), 157 (19593 


EP. December 27, 1980 
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between free 11,0 and Ti compounds caused side reactions by *nich 


deciphering of the thermographs was rendered difficult. (bd) Pentachloro 
titanates have two shases, one of which, TiCl,, is disprovortionated into 
Ticl, and TiCl). NE, of the NK compound is decomposed, and titanium 
nitride forms. A paper by M. V. Kamenetskiy (Tsvetnyye metally, 2, 3) 
(1958)) is mentioned. V. G. Kuznetsov is thanked for advice, and 

Z. V. Popova for assisting with the X-ray analysis. There are 2 figures, 


3 tables, and 25 references: 12 Soviet and 143 non-Soviet. The three 
most recent references to Engiish-language publications read as follows: f 
K. Komareck, P. Herasymenko. J. Flectrochem. Soc., 105, 216 (1958); _ 


F. V. Schossberger. Ind. Eng. Chem., 51, 157 (1959); H. P. Klug, 
rE. Kummer, A. Leroy. J. Amer. Chem. Soc., 70, 3064 (1948). 


ASSOCIATION: Institut obshchey i neorganicheskoy khimii im. N. S. Kurnakova 
Akademii nauk SSSR (Institute of General and Inorganic 
Chemistry imeni N. S. Kurnakov of the Academy of Sciences 
USSR) 


SUBMITTED: February 24, 1961 
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Kol and ZrCl -FeC1,-£01 
PERIQDICAL: Zhurnal neorganichescoy kKnimii, Vv. oe, su fe, Vaet, 


TwAT: This paper deals witn tne che.wical ieteraction of Sry ais Sey 

x chlorices of co-crystaliization rron tee welt, whic. 18 impyrtabe + 
the interpretation of onysico-cnewical processes which take paale cates 
the condens:tion, separ:tion, ang purifics*ion of Z2rCl from other 


chlorises In tne course of the study of ternary systeng, tae v.na- 
systeu FeCl] ,-KC., three internal cuts of eacn ternary systeu, +r 4 ae ee 
of additional alloys were investigated; experimental results ave «ivrh .. 
Fables 165 5. Fron tre chase aiagrams of the two abcve-wentiener 

ternary i,stems, tne golidification curves and the beunedaily Poe ee 
primary srystuilization fields for Kel, Kare é? 2rcl , faiel rae a 
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Thermal and tensimetric... B124/B110 


44.43 mole,. of KCl; (B) alloy 2: 1766 mole, of arCli, 35.30 mole,. of 
AlCl, 47.0 mole, of KCl. 


Table 6. Vapor pressure above a chioride mixture of the system 2rCl y- 


FeCl eG} - 


Legend: (A) alloy 3: 22.22 mole,. of 2rCl ys 33.34 mole, of FeCl,, 


44.44 mole; of KCl; (B) alloy 4: 18.04 mole» of ZrCl ys 34.95 mole. of 
xaClsy 47.01 mole; of KCl. 
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AUTHORS: Yevdokimov, V.I., Candidate of Chemical Sciences 
Morozov, I.S., Candidate of Chemical Sciences 
ema RithietEEELE DSN AALS Ces 
TITLE: Application of chlorine in tin metallurgy (Physicochenical 
fundamentals of chloridizing at low tempers tures) 
*\ 
PERIODICAL: Vestnik Akademii nauk SSSR, no. 2, 1961, 44 - 47 


PEXT: Chloridizing of tin at low temperatures, for the economic explolta 
tion of tin ores and concentrates with a tin content below 10%, wag 1n- 
vestigated by the authors. At present, such ores are not processed at all 
or only with great losses of tin (up to 50%). A further progress in the 
tin industry can only be made by applying completely new processes based on 
new chemical reactions. A sufficiently high yield of tin from concentrates 
containing less than 10% tin, as well as the geparation of tin from all 
residual components must be warranted, The chloridizing of the powdery 
charge at low temperatures (120 to 180°C) takes place with the formatian 


of stannic chloride: Sn + 2cl, = SnC1 4. fhe most important investigation 


Sard 3/5 
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results, on the basis of which the chlortizing method at low temperatures 
was elaborated, are checked next. Under usual conditions, the first stage 
of the reaction, the formation of SnCl,, cannot be observed, since it 13 


very easily oxidized to SnCl, by chlorine. Oxidation already takes place 
at a pressure of the chlorine above the SnCl, of 10°'4mm Hg. The authors 


also investigated the kinetics of the process in the kinetic as well as 
diffusion range. At an increase of the linear chlorine rate from 20 to 70 
cm/min, the rate of chloridizing increases from 2 to 6 g tin per hour per 


ome of the reaction area. An increase of the linear chlorine rate above 
70 em/min does not affect the rate cf chloridizing, but the percentage cf 
the utilization of chlorine is reduced (Fig. 1), The chlcridizing rate as 
a function of the temperature is shown in Fig. 2. The equation SnC1,+Sn = 


= 2SnCl., shows the mechanism and kinetics of the interaction cf stannic 
chloride with metaliic tin. It was established that this reaction does not 


start at 600°C as oreviously assumed, but at 230°C. Tis fact 
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Application of s:iorine 


the determination of the reac.ion rate at various tempera*ures and pres- 
sures of the SnCl, vapor made 1% possible to eiaborate the method of di- 
rect Snl, synthegis from chlorine and tin, as well as the method of 


rine-refining of the tin from lead. The losses 3f tin wet 
reduced and the refining process *as intensified. At ir 
two variants for the production of annydrous SaCl,: ato 


€ 


) : cok al ‘ : ; 
606°C and at one slightly signer than tne fusing temperature 
the cvasis of this method, anhyjrous Snoi, can be produced in great 


sieg and witnout losses. Tne new method for tin production f : 
trates with low tin content consists of the foliowing: the chur-e 
aentrate with low tin content, and coal is heated to 820 

ducing atmosphere. The tin is tnereby reduced to metal and remain 
charge in the shape of smallest metal reguli. The reduced charge 


and chloridized by means of chiorine gas at 720 to 180°C. Pure metailit 
tin 18 produced therefrom. The raw material deposits wortn mining in- 

crease by more than the double oy using tris method, and the tin yield in 
creases by 15 to 20%. The processes recommended may easily be automated. 
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Legend to Fig.1: @ rate of chloridi- Fige2: a) temperature in Cy 
zing, o and c) percentage of chlorine bd) rate of chloridizing in 
utilization; a) linear chlorine rate glen a 
in om/min; ») reduction of the tin 
weight in g/cm@ of the area. 
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AUTHORS : Tortygin, D. Ya., Morozov, Li -Ss 


TITLE: Application of the physico-chemical analysis ‘o solution of the 
problem of manufacture of +*tanium and its compounds by the chlo- 
rination method. 


PERIODICAL: Znurnal prikladnoy khimil, v. 34, ne. 4, 1961, 713 - 725 


TEXT: In the present paper a review of Soviet and non-Sovist investi- 
gations concerning the reaction of 2-, 3-, and 4- valent titanium with alkali, 
alkali earthsand several other elements ‘s given and the presented rasults are 
discussed. The topic of discussions {s the interaction of titanium with other 
elements in chloride systems. The data are of importance for the devalopment 

of purification methods of titanium tetrachloride, as well as for neparation of 
valuable impurities in titanium processing (such as niobium and tantaium). The 
impurities present in titanium tetrachloride pass into the Latter during reduc- 
tion. The prevailing method {5 the purification of TiC], with NaCl only as des- 
eribed by A.W. Henderson et a. (Ref. 15: Ind. Engl. Chem., 50, 611, i968), or 
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in mixture witvn other oficriics as rerommended by other autnor:. Tre pres-"% 
authors suggested (Ref. 12: S'vies paten’ nc. 133866, February 2, 1.40) purifics- 
tion of titanium ani niobium chlorides from zirconium, aluminum and irin ipicri.= 
by passing su. mixtures of these ahlorides through briquettes forme: of carts. 
and alkal‘t chloride. In the present papsr the following syStems aré lis usset 
and corresponding literature tata are cited: TLiCLy-VOCL3 and TiCiy-VCly wers in: 
vestigated, among cthers, by tne present authors and absolute immis-tfilivy 
the chiorides was observed. Corresponding data were obtained by V. ‘r.u7an and 

S. Aftalior-Yinl (Ref. 23: Mcnatsh., 84, 207, 1956), H. Nishida ani K. Cyama 
(Ref. 25: 7. Cher. Soc. Japar, Ind. Chem. Sect., 60 (11), i834, 1987), 7. Snel- 
don and S. Tyree (Ref. 26: J. Am. Chem. Seo., 81 (10), 2290, 19597, acd F. Err- 
Lich and W. Siebert (Ref. 27: Z. Anorg. Cnem., 301, (5-6), 275 (iF GS. Tre eye- 
tems TiCly-Sicl,, TAC1ly-CCly ard TICiy -Cetly were first studiei sv N. Nas. (R=?. 
28: Bl. Chem. Soc. Japan, 8, 195, 1933) and Later by H.Sackmann e% 41. (Rer. 29; 
Z. Anorg. Che, 29% (3-4), 12C, 1958), and N.N. Delarov et al. (Ref. «2. izv. AN 
SSSR, OTN Metail. i topl., +, 43 (196C)). Systems TICly,-AL41, ani 7: Tae -F-C., 


were firs+ investigated by L.N. Eyngorn (Ref. 32: Ukr. Khim. wee, Le sh, a4, 


1950), and ir more detailed inivzssigations by the present authors ‘Ref. “4 ZnNKr,, 
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2(8), 1915, 1967, and Ref. <S: ZnNKh, 2/9}, 2129, 1957) by I. Krenma and J. Scnau - 
mann (Ref. 33: US patent 2502727, 1950), and lately by J. Moriyam anc H. Inagaku 
(Ref. 36: J. Mining. a Metalurg. Inst. Japan, 76, 101, 1960) P. Ehrlich and G. 
Dietz (Ref. 39: Z.Anorg.Ch., 295, 158, .9€5), and J. Sahex! and K. Puna: (Ref .+u 
J. Chem. Soc. Japan, Pura chem. s6ct. (Nippon Kagaku Zasshi) 78(6), 754, 1957). 
These two systems ars of the as.tactt- type, Solunmtlity of FeCiy in TiCly is very 
low at room temperature but Ineraase snavpsy above 204°C. In the systems TiCly- 
-NbCls and TiCly-TaCl, soiuti-3+y of NeCi: and TaCis in TiCly was determined first. 
by D.~M. Tarasenkov and A. V. Kewansir RES, €1: ZnOKh, 10(14), 1219, 1940). The 
present authors astimated (Ref. s4) tras these two systems are of the eateotte 
type. This was proved by data from L. A. Nisei'son and G. L. Pereknrest (Ref. 4e. 
ZnNKh, 3(9), 215C, 1958, and Re*. 29}, in presence of NbOCI 4 goluoiiity of NbC15 
in TiCly changes considerably. Investizations cf the present, authors (Ref. 34 : 
and 35) into systems TiCLy-ALC..-PeCia and TiCLy-NbC.--TaCic demonstrated consi- 
derable inorsase in FeCl. seuclcity in Picly in presence of ALCL... Obtained data 
also indicated that recommeniericn for secaration of NbCle and TaCic, based on 
different solubility in TiCl, (Ref. 4.) and anaiogous sspara.ion of Al ani Fe i 
(Ref. 33) are unfounded, sinte from Tica, sv.utions s2.id cricriés soluticns 
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with the irnitie. -ompesiticn «oo. BoE aout. In systens TiCiy-Niiic- A 7 4, 
TiCl, ie oe: ard TiC: -A-7..-Tat., -- 3. Msrozsv cbservead ‘Ref. 4 ZiNRY , 
1(12) 2792; i985) a eharp ine-se35 f9 eo labiiisy of NbCiz anc Taci. ft 
presence cf A. one and FeCl, bes aoer A snarp ‘aersase ih sol 
latter effected by the pred Ser: of NbCi- and TaCle. Solubiiizy of TiC... in 
TiCl;) was investigated by T. A. Fea es and T. A. Pustcval-va jher. 44. 
Tsvet. met., 10, 50, 1958), (Ref. 22) anc D. Ya. Toptygin (Ref. 47: Disserve- 
Avsording v -}t2 gata 1s can be assumed tne. Ti? Cho impurt.ics 


mer y 
tae eg t 


te 
ubiclty ofire 


vice. Since commerzial TiC y cc. eins gaz sous impurities, data on solubility cf 
gases in TiCly presented by Delavova (Ref. 22) ara importart. Lite‘ avirs lava 

demonstrated tnas crlorides which are not present in teennisal TiC .4, ait as 
HgCl,,HE5o15+ GaCl., MoCi,, Woe, AasCir, SpCl5, SbCl., SeTl,, THCly. MrCrs « 


Sg 
veer 


are soluble in TiCly, but do not form compounds, while sulfur and prespnc rus 
chloride form compounds with TivL,. SnCio and ZnCio as observed ty Toptygin (Ref. 
47), are very different from tre ‘other cn.orides in relation to TiC.y. inter- 
action between TiCl;, and aisa.: and aikaii earth enlerides nave bean investi- 
gated frequent .y, because of “ee imporvance for the purification procedurwsof 
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TiCcl Corresponding exparina =. ware _made by Ehnrlieh (Ref. %9- Z. Naturforsc:. 
gp (t), 326, 1954), S.P. Beiov and 3. I. Skiyarenko (Ref. 60: Tave>. met., an 
a7. 1958), and L. A. Tstovkina. M. V, Smirnov (Ref. ¢!: ZANKh, 4(.), 178, 1969). 
F. V. Schossterger proposes (Ref. S4- Chem.Eng. Prog., 53, A, 1927); Ref. SS: 
US Patent 2857242, Octobar 2.. Ee, Ref. FF- US patent 2857147, Crsober 21, 1986 
Ref. 57: US patent 2857265, socay 2h, 198 Ref. 58: Ind. Engi. Tram., 51{5). 
669, 1959) 4 large scale han a cf pure TiCly by decomposition cf povagsiur 
or ammonium chisro-titanatee. Tne pres+nz authors prapare? (Ref. 62: ZANKr, 2..° 
88, 1960) alkali hexachlore- ‘*aratse itrestly by reaction cf gaseiv: TiCly w 
alkali meta chlorides. 2. %. Ple-was (Re®. 63: Ann. N.Y. Atai. 32L., 
853, 1960) syrtnssized KaTi7., cv une resecten of TiCig wisn KCL, 48 wel. as 
TiCly with KOL + NaCl, and s-- nes a0:%7ary to tee opinion cf the fres- 


ag-nt, aushe-- 
that above GOO%C Na ,Ticis c 


‘2 " -neg, Decstihy of the saturated vafo> of TiCly 


over KpTiCl, war detarmines arog ather: ty (Ref. 59) ard S.N. Flengas (Ref. ~ 
Canad. J. Chea., 2B(6), Git, . OG. Trermal stability of alkali ard ammonium 
hexachLoro+‘ tana‘se was stuiied oy w.2 present authors (Ref. 7C: ZaNKh, (il). 
2518, 19% O)ara ‘% was observed wns. nore .f these titanatey i3 svarh.s e5 700- 
~B00°C. In ture work (Ref. 7f* ure authors were first to dasimife a ose cyps <° 
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titanium comp-unds cbtaired bv partial hydivclysta cf alwali Leneo7 ot Tel bes. 
The physico-ataricaL Pet of Tivl, porification from ALCLi- acid Fell. ry 
means of alka... nezal eilicl 7-5 18 Cassi or the facet tnst Titty 


: a i-rm 
compounds with NaCij; ic forme inscatls cumpounds wisn FCL, wrisr fe ty 
relative.y Low tempsratures., 4, Ovhastovs ot al. (Ref. 79: OL amc en 
24}, 1942) agterm ined tna . + syetam Fac s-Vacl bas ofa waterti: (Saga ty 
- La pis 


to the opinitrtn of the Last-me ct ored act Sg the g7ss3ent auwinors +2 ps8 F 
47; Ref. 80. Izv. AN SSSR, OF-N, 2.0 ide.) 1959) she formation cf NeFslil. ertth 
does not decompors tn TiCi,-Fs Cl -Nal. ccrunina «.ffiisters Nev. Beer medias OF apes > 
of NaFeCl, , “se Ticla phase we noS incalc even states of Fat 
excess of FeCl. «a pars of wrt caster ts alse uyed in y 
TiCly puri ie fon ¢an bs ape. «2 als) 3° ALTLa, #t : 
NaFeCl 4) is fo Meee at relative 5 low weame-cav.reas acd has a low vat. leit 
up to tooec, Accoraing to V.3. Gcp_yenks and Agel. Ivanov (Ref. <7. f27. AN SS3H, 
OTN, Metallune. i tcpl., +, .° Ger) wnitct studied the aystam Til l-ALT  -Nati 
the NaAlLC], phase can dissolis 26° ¢ Tio. Several tavestigaciivs ceo cs cated 
that NbC1. “and Ta Cle form in prayer sf Ticiy tha scmpounas Naveo_, 6.1 NaTat 
The latter dse7omposa at Low cerdevataire? Dut She rsacticon citare wich Nav ay 
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higher temperatures than between FeCl, or AlCl, and NaCl. Im T1Gly purification 
processes NaCl can be substituted by KCl or Cl. Contrary to MeoTicl compounds. 
chlorides of 2- and 3-valent titanium are more stable. Systems TiC13-N 1 and 
T1Cl,-KCl were studied by M.V. Kamenetskiy (Ref, 88: Tsevt. met., 2, 39, 1958); 
Ref.-89: Izv. vuzov, Tsvet. mstallurgiya, 3(1), 119, 1960) and the congruent malt- 
ing compound K3TiCl¢ was observed, while B.F. Markov and R. V. Chernov (Ref. 90- 
Ukr. Khim. zh., 25(3), 279, 1959) estimated also KTiCl,, and P. Ehriich et. al. 
(Ref. 91: Z. Anorg. Ch., 299, (3-4), 213, 1959) determined the incongruent meltiny 
compounds N TiCl¢g and a et According to Ref. 90 in the system TiCl.-RbC1l ans 
_ T1Cl,-CsSl1 congruent melting TiClg, RbTiCl,, Ca TiClg and CsTiCl, ara formec. 

. K. Kemarek and P. Gerasimenko (Ref. 93: J. Electrochem. Soc., 105 (45, 210, 1956) 

a studied the systemsTiClo-NaC-, TiCly-KCl and TiClo-MgCls and determined tne two 
chemical compounds NaTiCl2 ana NapTiCly while P. Ehriich and H. Kflhnel (Ref. os 
Z. anorg. Ch., 292, 146, 1957) observed KTICi2 and K,TiCly. The sysvem TLIClo-Macic 
was investigated by K. Komarek and P. Gerasimov (Ref. 95: J. Electrevhem. Sos., pens 
105, (4), 210, 1958) and no chemical compounds were observed. M. Siebert and M.A. 
Steinberg (Rat. G: J. Metas.s., 8(9), 162, 1956) indisate that TiCin tgs solu: 
in molten iitnium chloride, Trare ace 2 ‘ables and 96 referen:ee: 09 Boviet-bi 
and 57 non-S«viet-bice. 
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TITLes Tnermal “and tensimetric investigations of 


ALC1,-KCl, KNbC1, -KT3C1,-KAICL and Npc!, 


4! 

:BALODICAL: Zhurn:. necreanioneskoy Khimii, V- can 

TSAT? re “ylrowing Sinary 3 (sens were newly conytrictet 
: : ce) A oe : ; 

with aA aingre eutect c at 180 C (composition in nole Ay 


KTaCl 57.5)3 ETaCL,-KNbC 1, forming a complete series af selid s 


KALCL »- KidCo, nitn a single eutectic wt. 207" C (comprsrtronm Emotes 


KALS1, 595 KNbE 1, 45); KTaCL,-NbCL, with a single eutectic at ryt 


moles NbCl,) and demixing as from 70 mole> NbC1, KAIC] ,-HLCI, woth 
eutectic at 170 ba (73 mole,’ NbC1,) and demixing as from 7% moate4 Nbvt 


The ternir, system WbC1,-A1C1,-KC1 nas the following eutectic tripie points 
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By 378) Cteoo tele Ss = 
Thermal and tensimetric «+. B143/B1 86 
: 4-phase eoyl librium Composition, moles foreine s 
KCi NbCl AlC1 °C 
5 5) 
iq > Ai 1 KAISL 5 14% 
E, Liq@aicl, + NoCl, + KAI 4 5 45 50 z 
cers z, LiqSkKCl + KNbCL), + KAICL, 52 33 ; 15 wes 
BE, LiqoKNeCl, + KALTi,+ Noel 6 90, 4 Vy) 
be) 6 4 5 


In the quasi-ternary system ae aes Bae Benet vic Ws 
+ 
the 3-phase e% suilivorium liy= = KALS Ly + goiid solutien HTavis + BNL IL G 
\. 


this eutectic corresjonds t 2 tne mole% composition CKICS < big Bal 
4 


xTaCl ~ 33, and to a me:ting& yoint of 170 °c, Polymorphic de:wap wit. of 
the bevasnineniee was not observed. The liquidus surface 2hiws La. 
crygtallization ranges (KALCL, and the soiid eoielons: ner KTuih yas 

In the quasi-ternary system NbC1,-KTaCl,-KALCI 4, a eutect tricie coimt 
was determined in the 4-phase equilibrium liq=KAlCl,+ KTad 1. 2 NoTL SG this 
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ies composi t: CA i 15.5, Noel, boat, 

point currengonted ts the more On ae KAICI, 5, Noo 

; bianidus aurihees sn oas 
KTAGL Pr, ind to a melting goarnt of voc. The iiquy 

enta with 
ranges corresponding to the crystallization of the three come 
3 ¢ SD i 
A a eh CoKE in the NbCl, rane. The following systems were uid 
4 a all a 5 ate : 


tunsimetr.ca.syt (1) bel, -aAlCl, yrKCLs (2) NbC1,-TaCl, ALCL KSI Y waa 
WoCl_-TaCl “ALCL, -NaCi. (1) the vapor oressure “of NbCL, drops Cons: ieriny 
ee al 


with rising KCl contort of the melt. (2) and (3) mee Se oe ae 
2, res dott 
TaCl, increases more than that of NbCl,. There are ; igu ; 
4 


tables. 
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